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#Miiiii:UT, k«*;i/5/^a, KiSft*fctt'J >»a;v>">ao& 
io o#e>nfe^-y^^MT§. 

ifi^, fl^tttf^a >A^-eafe§U^/^r>^©E Si^lS (embryo stem cell : 

c t>mmm*& o > ^T^b^^^s^ b < ^rn^omm^ 

£LT0DF^y^xU/1U— • v-X^A (DDS) SrJfcffl bfcS^Hb^W- £n 
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• %4m±mmtVT4m&^omm-t)mm%nT^2> (Japanese Patent 
Laid-open Publication No. Hei 09-503499) tf, ft)l-&>Mt lsT<D&m<Z>tc®. 

5 

HftbTViS [0ij7tk£> #12 003-172493; ^7#> Foi. WJfar. 2002, 
10 Supplement, B^MM^Ml 7^mmmmM; Drug Delivery System (DDS), 
Vol. 18, No. 3May.:221 (2003); 29th Annual Meeting of the Controlled Release 
Society in Collaboration with the Korean Society for Biomaterials ; Final 
Program July 20-25 (2002)] „ 

fete* a saint's ££fc<ke>, ^•fe;i/^®©T't'^x^«^^;i/v'j7A 
(ca 2+ ) \s7s^>m<D$±)vm±<Dii&m-ftM&V5<z. 

55t;Vi:t5. $ ^K^Sh^ h U ^A^ttbT, &BH:*> (C0 3 2 ") £ 
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b&tf&, ±m<DJjmx$±)vmm\zM}&t£n%m&*)\'^v&fe, mw> %b 
<mm^*^T%&^&^^)^mzmj&2nx^%z\t,kr)^ m^%%& 

y^ommwM<^ &ftM&&f*\±v, sfcM^ 

; ^ >M<D^)\'^m&&mfc&®xw&^%Wi&\z\&, _tfBbfc^m# 

b^b&^£, iiB^^^^bT^^nfc^^^^^A^^b^^r^^ 
^w-r?>t>oTa5oT, mm(Dm^&*^T%^ ;n^*$m&<mm?z> 

z.b.ifiX&X^U^o mz. VJ-J-i >M&BiT&&^felfrMPi&. J *~$~Z>M&. 
b T^^BJ mB-ft )V ^ A * U b 86 "T 5#ti5&M&£^&M 
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1HJU 

^WfrCl : 0—1. 0©ttHrtT^iP ; rsClfc^<fc05*fe;V^lifc#fl5 
^liMOMSML, -tCDWIt^e* 5 ~ 3 0 Onm0»tt§ 

tie; 

(2) $tji/i®cti$n5»iiii©M^ ^m^;v>"^A, sm 



WO 2005/037267 PCT/JP2003/013180 

5 

&z>±m (i) \z^mr%£m&m,&mwm.v^;^>WLir;^<DWMi<D 

(6) {s^T;i/n-;i/^^^y-;p*fe«x^/— ;VTfe^>±f3 (D \zmm~? 

(7) #^>tt^m?£tt^\ ^u^->x^i/> (20) v^Mzy^J-* 

Iz-f, ^U^:>X^l/> (2 0) v;h£^> ; e/^I/-k #u^-> 

x^i/> (20) v^tf^^yxT-yw-K #u^->x^i/> (20) 
v;i/tf^> ; e/A o ;i/5^-h. #u^^>x^i/> (20) y;i/tf^>bU^ 
u—K #u^->x^i/> (8) ^-^^;i/^3ix;i/x-^;K #u^^x 

^l/> (2 0) 3l^7.TD^XXf;k ^u^->x^i/> (3 0) 

xD-;i/X7,^;i/^fet»u^~>x^i/>^bbv->tftT^^±ie (1) 

(8) i/^/^^m©^^;^®^^*^^^^^^^®^^^^^^^ 
#-f ^- >ftl?-@^tt^I ^mint- § £ t £ o nig b fc^-er a -fe;wc, ^fb# )\> 

5/^7A43^^^bU^ASr> ^;WtT 1 : 0-1. 0 <Dmmn~t?WMt 

~3o 0 nm<Dffimftb?zz\t%wm.tT%mM(Dmmmim\zmm.~?z>fc 

(9) 4&mT)i>^-)\'&*& ;i/*fe^x^y— ;vt&3±IB (8) ^iBmi- 

(10) ^->tt^@fiH4»^ #u^->x^w> (20) v;i/tf^>^y 

*U—K ^U^->X^l/> (2 0) VfrM^y^JvW- k #ya-* 
ylfl^> (2 0) V;i/li^> ; fc/XT-Xl/--K >l?U^^'>X^l/> (2 0) 
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vWfcr^^y/wsy—K ^u^-^->x^i/> (20) y;nf^>hu^- 

#U^>-X^W> (8) t^fJV7x^H-7JK #U^->X 
(2 0) nl/XfD-;i.XXf;k 7^U^^'>X^l/> (3 0) 31/7, 

^D-;vxx^;i/^fe«^U^^x^i/>^kh-T->?ftTa5a±fB (8) \z 

(id ,tm (i) (7) (D^nwzmmvm^mz&ionzftf^ 

io =f- ; 

(12) ±SB (8) &V>L (10) CDVi*rn*>fc|B«©WISE&SsfcJ:D#6nfe 

(13) i^^y^.>m©^ir;^®^^m*;i>^^A(D^T«ESbT^:s^ 

15 tfc : Pg#5~ 3 0 0 nmStt5ftft*^'>^AftSt;Sf ; 

(14) U5 i /^>BI©5*;^®*KBfeffi»0&J|j|T««UT»:* s P^lfi: : ?S 
#*5~3 0 0 nmSf TSMI^S^fy 'f >Ht;tf ; 

(15) l/fZ-f >i®^tJ^SSU >^;^>^A©Mtf SbT?i5¥ 
*^r?^5~3 0 0 nm^WJ^^^ftSW-Ott/t 

20 ; 

25 &Z>° 

ait lt«to#ts^7co ^mmmmt^m^mmmm^mu^y-om 
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f gA« 5-3 0 0 nrntfttftfeCDTf *5 il 5, !fcJ*«aHfe&*lRlJtb* l/^ 

^•<DJ^m, ±&*fflJi&©*i?iiH^T&&HB-EGF (HB-Epi dermal Growth 
Factor) <DM*km&±&V, «&rtT?Wai*WWT***ntt^bT^ 

*«S^K:B«>&ns<Krtt&WbT^S. bfc^T, fS£Bi?^©J&ffl £ bT, 
ttltmo (1) fcSStt** |ft»^-hU^A**iDb&*©»»0 

itsa^'fb£^b&m?&£. 
^4HII1 ISM 6© (1) fc^ttS, ^y-o»-caco 8 ^y«t ; f*«ktK 
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5 

^6Ei^ ii:W!j6(D (i) £:fctt3> i/^y-r>M-caco 3 ^y^$^^ 
m7m\z. uiM6©' (2) \z&ttz>, u^y^>m-caiCo 3 -ryn^. vj- 
io ^m\zm^^vr^m^(o^mmu^j^>mmm<Dmm^mvrcm'v$>^o 

I9i«, ft£JgiM8 fc&tfSK HB-EGF mRN AM^.M<Dit^^hr^m 

15 E^fc&^T. RAttl/fy^>t^ RA-CaC0 3 «W^/-r 

CaC0 3 ±y^£, RA-ZnCOs^l/^y-O^-ZnCOg^/fe^^, RA-Cate 

i/^y-r>m-ca t/t^^, RA-zn «w^y-r >^-zn 

So 

20 ^*^SSi-Sfea6©ftB:©^ 

ft^&SlfoJi (APL: acute promyelocyte leukemia) ©MltL/TEI^lCffi 
Jl£ftTVi&:£h^>X#:l/3V^ >l£ UU-trans retinoic acid) T&S» 

\z bTfr^nSo 

jvu-fr&minT&ztiz&K), 7kmm*T*nw;<£>^^mwj$.t£nz>o z\om 
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<i*>, tctxm)v^y^*> cca 2+ ) #*it* u ^-hU^Arr 

tfV**5'3L^U> (2 0) v;Hf^> i &y^l/*-h (Tween 80) 
ZU^yOmtrnzmn-FZo tUfr>%. Tween80«> WV-f >ftfc#efc» 

<i*> (C0 3 2 -) »«V^*U>«-f^> (P0 4 2 -) «J«®fc*5 2«AI'f 

25 isfisfts. 

& ##&JS«^$tS^ / & 3 £fili&M&ttttfi[ i: ITU 
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A, ^^;k>^A, 7iyft*^A, mVfctDVzsVA, mtm&, 

tex^ 7 — £ tf 3 d £ ifi"Z& z> . 

10 *-f*>tt»iSiS«yWtUTtt, tfhJ3-^>x^l/> (2 0) 

V;i'b*^> ; Ey^-l/-h (Tween 80), ^U^->X^l/> (2 0) V;Vt*^>^6 
/5Crl/-h (Tween20), Hr**sX.5'V> (2 0) VjUf^^/^fTV' 
-h (Tween 60) > t£U ^i^X^l/X 2 0 ) V )V£& AVVSt— h (Tween 
40), tfUsMrS'X^l^ (20) VJHf^>b'J*l/-b (Tween 85), 

15 =^>X^l/> (8) t^^V7x^VX-fJK 5j?U^>-X^l/> (2 0) 3 

-;i/x* i ^ ->x^ 1/ >^{b fc ^ & * vf % c £ ^ 

eukb^k: «fc d usas nrcg>m&mmmm&m vj-j* >wt± j « 

20 *ffl&?-./& J FT?«&5#, *©*M$MfrfcMiJ!2;< > 1 0-3 0 0 0 nmilOlt 
te, *-©*frgfcJ:5~3 0 0nm©S(D@&T»&^/^T&5££#W£b 
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;|/~>^2W^> (Ca 2+ ) ' &&&7)\'%V&m&iWt<kQ!l&ZWZ 
5 V>WtfcWz&2> (C0 3 2 -) *&«U>BK*> (P0 4 2 ") tic 

RKfls*f»*^Rtu >m<tm<Dn^(oit^, ^wtnri o~i. o©w 

10 DjSW^S^CD^M^ffil^Jn^., W^M*5~3 0 0 nm©^fflft 
£*T S C £ ^RffM £ & o fco 

^jSM^©^©^^^*)©©, ^^^^©t&D, $k^iwi±© 

mm&fcto&tttev >nfctot.<Dn&<oi£*&* ^wtsi : o~i. o©$&b 

20 AT^i^gr?^ 5 ~ 3 0 0 nmOilfttt* £ tOTTIBt&o &©**?* 5. 
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Ts&tf&mft&MmMtvT&^irzzttfiiiMttsiZo tut* &j*mmz& 

*nt><D&&<&®, skT<Dummz&v), *mw&fmizmn? s. 
io t. w&mmw&u i ?s-i>wtirs%[r?& n/^7<>m-znco 3 ^/^j 

15 l/fy^>tl3. 6mg*9 0 0 /iLOl^;-;V TOW^/'-W 

iib, CLOiSlftfcO. 5 N-N a OH*»«® 1 0 0 L SiP^.&. Z<Dt^ 
0pH(t 7-7. 5-?&ofc 0 £0»**-#*fcb'Tl 0 0 /iLitU Mtl 
£ Tween 80 100/aL fcJD*., J; < J*#bfc<, 

20 &fclM-&&^hU#A^*»*&lQA. S5fc«#bfc. 

K*fcttJHbfcl'? 1 ,M >m-CaC0 3 ^-/^^ 
25 (1) h U ^A^bfclH^tt^WII^fft 
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gib fee 

0 * UfeJIgm^ £ fe^JBJf 5 <k 5 fc> h U £ A SSin-r § \Z b 

(2) jftjbfl;^? Afcjrra&n?- b u g^©jEjk^©^b^^r^S^ 
^fb©Hg 

>^ $ -fe ;v t ig-s- b t y >m. - caco 3 ^- / tfc^ £i$ssrr * © if— ^ « 

&©^{b£M5tb7co 

&33, k^y^>^^ir;i/^t'^ii^;v^^A©^^inb^'&©-€— 
$ 2 0©is*^ e. %wm? s«fc ^ fc> a^*;!^* Afc*f-rs#MW- h u # a 

©mJn^E^Jtd^b^j^^^A 1 tJHi^b 0 . 2 *:)V$i-Z<DM&\Z\$, tzfdB 
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(1) gsflD^VitD^M 

5 Sgfl:$ii:fc^/^>K©$-fe;WK:SSln*rsc:fcK:«kt). l/^/-f >^-CaC0 3 
io I{^;w>^a 1 1 jk:MUt» h u ^ a* o . 2^;i/£T© 

15 3 5 0 nm£U:&^rrS'fe©T&tK 2in&«fflfc:f/&^#«£bT, 
20 T&l.^$PaTMlfc, 

m 

±wbt# s nfc j << >wt- caco 3 ^ y tfc^K^ V»T\ 5 frmm^®. 

25 ^0^, Sft*J^>"^ A 1 t^tM tt^ft h 'J 1 . O^S-C© 

feo b^b&#S£>, lib* Jk>^7 A 1 ^rJH'^bT^^t h U A* 2 . 0^E)V 

& «t 3 . o ^;i«a $ -&T#fc u* 1 y -f >m - caco 3 ^- j n.=?<Dmmm. w&n 
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:^2 7 0 0 nm*itf2 2 0 0 nm) tt, jgW&MabTfc, ^(DMMm, 





nm) 


1/0.3 


CaClg/NaCOa^^Ht 


1/0 


1/0.01 


1/0. 1 


1/0.2 


WaSftO^ft^S (nm) 


20.2 


23 


17.3 


30.3 


356.3 










22.4 


. 33.3 


CaCla/NaCOgO^Vtk 


1/0.5 


1/1.0 


1/2.0 


1/3.0 


Waiaft©^^^ (nm) 


1316.2 


1450 


2687.3 


2240. 5 


jews^aa^© 5 ?^^ ( n m) 


41.1 


106.4 


2197.3 


1349.4 



ry&z^jvtt-ci : o~i. oom.m^mn^^xu^/^ >wts.-t)v<D&m 

^k^^S/^A^Jc^m^hU^A^^^ltTl : 0. 2T«Jirr£ 

15 ^ (freeze-fracture Transmit tance Electron Microscopy: ff-TEM) Lfc 
;W (core-shell) *gig£WLTV>£C nfc. 
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mkM3 : l^>M>m-ZnCO , ^/fe?-<PfE83t 

0. 5N-N aOH*»*© 1 0 0 ix~L^iMXtz. 0 u©tt0pHtt, 7-7. 
5 Tcfe o fee £<0jg«£#?££bTl 0 0 AiL&lfcU ^nSrTween80 ^« 

5 s*i o o jtiLfcjn^t, J:<i*i^Ufc. 

io fts«snfcwv-f >m-znco 3 ^y^©fe^«^ ±ia©ttife« 1 <fctf 
15 MM 4 : v±2_d>M=im i ±2M±v$M 

I/f/^>tl3. 6mg*9OOtfL0X^;-RIS«fU, 
0. 5N-N aOHTK^O 1 0 0 ML^jfjn^-fco :0tt©pHH 7-7. 
5Tfe^feo u0^WItUT 10 0m Tween 80 

1 0 0 At L fcjqx., <£<jft#bfco 

25 2 tmuomm^'r^x^'Df^ 



WO 2005/037267 PCT/JP2003/013180 

17 

^nmm^-h^^A^^jiifvi : 1. otsuhts i^y-r>m 

5 WJ5 : in v i tro mm - V ± J ± >Wi - CaCO , ± 7 <D B 1 6 me 1 anoma flUS^ 
VJ-J^ >m*> B16 melanoma JBISfc#UTi**Wffl3»*#a* ^ < *H 
^Tfe, ^©B16 melanoma M^bTiimfWJ^^afe^^^^^, 

B16 melanoma MB. (2 X 1 0 4 ) *2 4fifB8«Hlfc. l/3V-f>m 
&£OU:iB0l/?V^>m-CaCO 3 ^/5|»£, #tfjfcSSflnL&. ^©^^^ 
15 4 8P#IBJ&*t£fr^ 3 H-^^z^> ( 3 H- thymidine) OHD^iSiJ^b^ 
B16 me 1 anoma »M&<DDNA'&J&flB£JfctfcUfc. 
(«*) 

20 {bb&^i^/^M&^n^^ M^mmmmm%:*^-?z.ti)mB2n 
LfrWiT. u^y-c >m^i- ym^vTc^mmcDu^ / >m-caco 3 ^- 

/tt^tt, B16 melanoma «Bliafc^bT«*T^*W^Jim«Ift!l3&**5l5#"r 

25 

mum 6 : in vivo 30fe- K&T*£frbfc«^<PJfa*lMBtiSMfe 
(1) &T&-5-(Pi§-£ 

Wistar^yh ( 7 S!»/*H4) hO&Tth'Jm ( 3 H) 
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7s<)V<DU^;-i >H*ct^hU^A ( 3 H) y^)V(DV^y^>W.(D^^)V 

fcfc, M^^«l/^/-r>^-CaC0 3 ^-y^ CWffifFfc: 15 0nm) £ 
5 ^fflbfeo 

814 Hfc, l^/O^-CaCO^/^ (f^fi:^150nm) 

eu:©***&* i/^y-r>m-caco 3 ^ym^^ i/^/-r>m©^^i 
-^$> Y) > ^epii/fy-f ^m-cacoa^/fe^^^bfe^^^m-rfe^o 
i^±(3D^^e>, i/^y-r>^-caco 3 ^-ym : ?«>feie$iJ^'i4^<> 
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(2) &<EK-5 (M?) <DM& 

V^X (ddY as, 5 M^/lttt) &«fflU T#X0«»fc*&AU#>fc:T 
3^bT> ±IBT#fcMI3^A ( 3 H) ^OKBV^/'T >M33<£tfh U 

a ( 3 h) 7^;v^»i/^y-r >m©^-fe;^e»#fci/^y-r>m-caco 3 ^-y^ 
re ^©^ra^£fcjfoj££«ixu j&l* ©i^y-r >m©*^ v->^i/—> 

(a) l/^y-T^m-CaCOa^y^ mt^:^20nm) o 
10 (b) >m-ZnC0 3 ^y^ (sp^tfc^ : &J2 0 nm)„ 

(»«) 

15 152 Onm) *5«ktf Sl'^V'T >m-ZnC0 3 ^y ^ ff^f«:»2 0nm) 

OfirtS) 

25 u^y-(>m^ r 7^v>mmmm (woituo. i%m 

SI) 10 1 0mg/cm 2 ii$l, 31^4 HIWfc«Dlfc*feff ofco 5B 
(a) WV-T>&-CaC0 3 :fV)i&^ : $2 0 nm)o 
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(b) ^/-OBI-ZnCOs^-/^ (¥»g:U2 0nni). 

(c) &fc%fri/y&<Dfr&l'^S^>WL^)V\zmaTZZ£\Z&r)&jt. 5 

1520 nm) 0 

@^ffi^T^®bfcV-^y-r>m-Zn^-ym^(¥^i^:^2 0 nm)o 

(e) 

10 

jfc^TfcSl'SV'f >ft-CaC0a^-/» J ?*«k^^^^ >m-znco 3 ?v&^ 

S-kJM^^iV^^^ttSbfe^^^ >m~Ca ±/t<r? [RA-Ca] *5<£tf 
^T'tIbfcI/f/^>t-Zn t/t? [RA-Zn] WV -f >BMM!fUclfctfe 

#s^©^£«j£-r5 *>©•?<&*. 

ftflftfl9 8 : jfl viyojim HB-EGF mRNAj ^j (VfrX) 
25 (^^fe) 

M (l/f;-f>ti:tT0. 1%) lB3 0mg/^i*U i»4 0H 
teatDMfSffofc- 5B@('3^it> RNA£JfiHiU real-time PCR 
Sfc«ktK HB-EGF. mRN A ^rail^bfco 



WO 2005/037267 PCT/JP2003/013180 

21 

mmz House-keeping gene £LTGAPDH (U >H^U t^TJVfk 
KJK7K5Hil3il : glycer aldehyde-3-phosphate deliydrogenase) mRNA fe^-J^ 

5 (a) WV-f ^m-CaCOg^-y^ WSffc^ft : £J2 0 nm)o 
(b) l/^y^>M-ZnC0 3 ^-/^ (Wf|:U2 0nm). 
(c) 

10 ©«[g*iiaEbT#fe^y-f >m-CaC0 3 ^y^ : 2 0 nm) 

te&lSVJ-J-i ^-ZnCOa^-yfe^ ff^Sfi:H2 Onm) «, I/^y-T 
>K#»«k5 , b,t«fcHB-EGF mRNA§I4UTV^utM$n§. 
HB-EGF mRNAH i&Jffll&OiimH^Tf&S 21 0 , 

iioMTtitT^^s^ 5 ~ 3 o o nmizMmznfr&m&mmwtmk 

25 
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>wl± j m.^<Dn%omM3j&re sot, 

^;i/JtTi : o~i. o^^H^-e^p-r^^t^^D^-k;^®^^ 

^<D¥«i^#£5~3 0 0 nm©«gHl^^r^ 
3. 2^jRAny>^^fc^m'fbW^ *JV^^^Aoy>ffl, M$&A 

5 . TM v&mmwtikw&fcwj ymtrnw^ bb.^ y u ^a> E*m# u #a, 

7. #^^>fe#®^^J^ 3j?U^'>X^l/> (20) v;vtf^>^/^-i/ 
-K ^U^-^^X^W^ (2 0) VJVt'^> ; &y70l/-h> ^U^-^r->X 
^l/> (2 0) VJVk^^/Xf7l/-b, ^U^^X^k> (2 0) V 
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^H^^/AVl/^-K #'Jt=^yX^l/> (20) V;Vtf^>hU^-l/ 
-K ^U^'>X^W> (8) t^fJV7x^X-fJK affU^^X^ 
!✓> (2 0) nl/XfD-^X7r;k #U:***5/X^l/> (3 0) XiWX^ 

^- >ft#s^'i4^J ^^in-r £ c £ ct o mm v tcu^ ^mz, mit^jv 
io is"y&&&z$$m3-bvoi±&, ^nt-ei : o~i. o ©tefflrtTSftbirrs 

~3 o o nm<Dm®fo£?&z\£&&mt?zm&<Dmm?£imzmm~t%>m 

io. #^>&^®?£f£#J^\ 5j?u^^x^i/> (20) vjwfy^;* 

x^k> (2 0)'y;nf^> ; e/xf7i/-b> ^u^^x^v> (20) 
yjkt^^y/^Rr-b, #U^2/X^W> (2 0) v;Hf^>HJ3fr 

20 K #U*^r5/X^W> (8) t^fJV7xX^X-r;k tfU^^X 

^]/> (2 0) nl/XfD-JVX^fJK j^U^-^v-X^l/^ (3 0) 

25 ^1^^5-3 0 0 nm^mT^m^mmm^mu^/'i >m±ywf-o 
1 2. st^fgs&^Li o«©^"rn^fcffi*©wfiE*ftfc«k?)#5nft:TO 

^#^5-3 0 0 nm^ttSTOJ^^^tStySf. 
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5~3oo nm&f ts^iii&tii/f y >ait / if . 
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